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uncertainty as to the correct form of the exposure-time-response model,
since the true model could be misspecified in a number of ways. It is
more difficult to assess this component of the uncertainty, but a sense of
its importance can be obtained by considering the range of lifetime risks
resulting from alternative well-fitting models as discussed in Annex 4D and
4F. In addition, there are various potential biases in the data themselves;
while these cannot be quantified precisely, they are discussed in Annex 4F
along with the Committee's judgment concerning their magnitude.

Since the lifetime risk is a complex function of the parameters of
the fitted models, it is not a simple matter to translate the standard
errors in risk coefficients into uncertainties in lifetime risk. This overall
uncertainty depends not just on the uncertainty in the coefficient of dose,
but also on the uncertainty in the coefficients of the modifying factors
and their correlations. Furthermore, the distributions of the estimates
of the coefficients are often quite skewed, leading to skewness in the
resulting distribution of lifetime risks. For these reasons, the Committee
undertook an uncertainty analysis by means of Monte Carlo simulation.
In this approach, parameter vectors for each cancer site were randomly
sampled from multivariate normal distributions with means and covariant
matrices given by their maximum likelihood estimates. Any components
that showed marked skewness were adjusted by multiplying the deviations
of the sampled value from their means by the ratio of the likelihood-based
to asymptotic confidence intervals for the corresponding 90% upper or
lower tail. Lifetable calculations of risk were repeated for each randomly
selected set of parameters, and in this way a distribution of lifetime risk
estimates was produced.

Figure 4-1 presents results for each sex based on 1,000 Monte Carlo
simulations and lifetable analyses of the excess mortality risk for all solid
cancers following a 0.1 Sv acute total body dose to a stationary population.
Figure 4-2 presents the same results for leukemia. These histograms give a
good idea of the statistical uncertainty in the Committee's risk models.

Table 4-2 summarizes the resulting 90% confidence limits due to sta-
tistical uncertainty on the lifetime risk estimates for each of three exposure
patterns. The intervals are wide indicating sparseness of data. For the
most part, risk estimates derived from the alternative models described in
Annex 4D are within these confidence intervals. Not included in Table 4-2
are several additional sources of uncertainty external to model parameters
that are discussed in Annex 4F. The effect of these external sources of
uncertainty on the risk estimates is not as well quantified as the uncertainty
due to sampling variation shown in Figures 4-1 and 4-2; however, they
probably contribute comparable uncertainty. The Committee's analysis in
Annex 4F indicates these external factors increase the confidence intervals
due to sampling variation in Table 4-2 by about a factor of 1.4.